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.*,on-years (PY). In THnidad, the rate burden, falling under the rubric of non-
was 2.9:1:0.4 per I00 000 PY. Overall, Hodgkin's lymphoma (NHL). The life-

Effect of Hulnan the incidence of NHI. increased with time risk for development of ATL after

T.Lymphotropic Virus Type I age and was higher in males than in HTLV-I infection has been shown pre-females. In the HTLV.I-infected vlously to be in the order of 3%-5% (3.5).

Infection on Non-Hodgkin's population, the incidence of NHL was Available data have led to the postulation
Lymphoma Incidence inversely related to age, and age- of a multihit carcinogenesis model for the

_f4_ecificrates were higher in males than development of ATL aRer infection with

Farley R. Cleghorn, Angels in females. The NIlL incidence in those HTLV-I, with events raking place over a
estimated to have acquired HTLV-I in- 20- to 40-year period (6,7).Manns, Roni Falk, Patricia
fection in childhood, however, showed We have previously examined the rela-

Hartge, Barrie Hanchard, Noreen no sex difference, and one In !.300 such tire odds of HTLV-I infection in NHL in

Jack, Elaine William._, Elaine carriers (95% confidence interval: one a case--control setting in Jamaica and

Jnffe, Franklin White, Courtenay in ll0O to one in 1600) per annum were Trinidad. Patients with T-cell NHL (the

Bartholomew, William Blattner* estimated to be at such risk. For T-cell best epidemiologic surrogate for ATL)
NHL, as proxy for adult T-cell lyre- were 15 times more likely in Jamaica and

photon/leukemia, incidence was highest 63 times more likely in Trinidad to be
in those patients infected with HTLV.I HTLV-I infected compared with those
early in life (perinatally or via breast with other NI-LLgroops. There was also a

Background: We previously reported milk), with high, sustained risk from significant inverse relationship between

from a case-.control analysis that T-¢dl early adulthood in both sexes. Con- age at presentation with T-cell NHL and
non-Hodgkin's lymphoma (NHL) was clusions: While overall NHL Incidence the likelihood of HTLV-I seropositivity
strongly associated with human T-lyre- rates reveal that HTLV.I endemicity (8), supporting the concept that infection
photrepic virus type I (HTLV-I) lnfec-

does not impose an exaggerated lyre- with HTLV-I in some early critical period
tins in Jamaica and Trinidad and that photon burden on these population.s, is necessary for HTLV.I-induced lyre-the relative risk for HTLV-I Infection

the risk for lymphoma among carriers phomagenesis. However, the question of
was very high in younger patients. Put- who acquire Infection early in life is whether the effect of HTLV-I infection
pose: The objective of this study was to dramatic and is consistent with the on NHL incidence also varies inversely

estimate the age-specific incidence hypothesis that virus exposure early in with age was not explored.
rates of NHL among HTLV.I-infected
and HTLV.I-uulnfected adults in life is most important for lymphoma. The purpose of the present study was

Jumaica and Trinidad. Methods: Popu- genesis. Implications: Studies of HTLV- to compute NHL incidence rates grouped
iallon rates of HTLV-I infection were I carriers known to be infected in by HTLV-I exposure, age, sex, and phe-

childhood may provide Insight into notype by using data generated fromcalculated from available census re-
markers intermediate in the lympho- registries of NHL in Jamaica and Trial-

ports and serosurvey data. Incidence magnetic process. Strategies to disrupt dad. We can, therefore, make inferencesrates for NHL were calculated from all

incident cases In Jamaica during 1984- early-life transmission of HTLV-I, about the absolute effects of HTLV-I in-
1987 (n = I35) and from all incident notably mother-infant transmission,

may be critical in reducing the burden
cases in Trinidad during 1986-1990 (n of lymphoreticular disease In these
= 117). Using biopsy material, we populations [J Nail Cancer lust *A_liations of auth_._: F. It. _egtmrn, A.
determined whether the immuno- 87:1009-1014, 1995], Manns,R. Falk.e. Hurtle.W. Blstmer(i_pidemiol-
phenotype of the tumor ceils was T cell, osy andBiostatistic._Program, Divisionof Cancer
B cell, or other. NHL incidence rates _olosy). E. /afro (Laboratoryof Pathology,

Divisonof CancerBiology,Diagnosis.md Cemef_)
were computed according to HTLV-I Adult T-ceUlymphoma/leukemia(ATL), National Clmcer ln_itu_ Belhe,sda, MD: B.
status, age, .sex1 and tumor phenotype a peripheral T-cell malignancy, is a llanchard.E. Williams. C. Bartholomew,The

for each country separately aud for dlnicoparhologic entity etiologically re- University of the West Indies, Jamaica.andTrinidad; N. Jack, F. _ill_, The Caribtr.an

both co,xntrles combined by weighting lured to human T-lymphormpic virus type Epldeminlogy C.r_ter,Trinidad.WestIndies.
to the relative population size of each I (H'l_V-I) infection (1,2). in HTLV-I- Correspondenceta: FarleyR. Clegho_. M.D.,
country. Results: The age-standardized endemic areas, such as southern Japan M.P.H..National Institutesof Health. Ex,,,-utiv_.PlazaNoah.Kin.434, 6130ExecutiveBlvd..Rock-
NHL incidence rate (mean + SE) in and the Caribbean, A'IT, is a major con- ,4lie.MD7_SS2.
Jamaica was 1.9 :t:0.2 per 100 000 per- stituent of the hemato-oncologic diseasc See"Notes"sectionfollowing"References."
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faction on the development of NHL in uu¢ofawhole-virusenz).mc-linkodimmuaworl3¢ntnumberof carricrsinfecp'dearlyin li[e.Olvonthat

these locales. Specifically, according to assay (Camlxidgc-Bio[ech. Rockville. biD), and approximately 43% of the "r'rmidid population is of
HTLV-I posifivky wss confirmed ualng a recom- nOn-African race and thal HTLV-i is found almost

the distributionof HTLV-I infection in binant glP21-enhamced immunoblot melhod exclmdvely In p_q:_e of African race there, we in-
the general population, NHL incidence (Cambtidge-Bioledl). All cane subjects included in eluded only case subjectsof African descent for che

rates are instructive in epidenfiolugicaUy the study wen: assayed for RTLV.! mdbodles, combined data. All rates mpn_ent the average an-

elucidating the role of HTLV-I in the tie.nee of human T-lym_ virus _ 1I nual i,cidenc© in the ¢espe.¢tive age group per

lymphomagenicprocess. (m'LV-[I)was dmermimd by urdag polymexa_ tO0 {300 population; L¢., they have Ixam averaged
chain reaction {PCR) _ployinB I4TLV-ll speciru: over the number of years included in _ period of

primen and p¢obe_. Tumor cell llne.age was deter- ca_ regJsiratioJl (10). Ral_ were comtKlled for
Subjects and Methods mined by immunophenolyplng, which was per- Jamaica and Trinidad separately and were combined

[omual on fta'malin-11xed and para.ft'la-em_dded by weighting to the relative population size of each
Ptmilei registries of hematologic malignancies bk)psy material or on ciculating maligntnl _ by coumry.

wen: ex,tabliabcd ILlthe Onivmity Hospital of _ use of commercial mone¢lonal mtibodies. The
Wcu ladies in Jamaica in 1984 Itrgl al ih¢ two

mMOl'cell phenolypewaschu find as T cell, Bcell,
general hospilals in Trinidad in 1985. Cdlefia for orol.hor(i.c,,indeterminatenrnolavail_lehecause Results
pedant ._lectlon included the following: l) txma of the difficuhy in obcainingia_per patient mmerizl
fide hematologic malignancy proved by histology, durlng theaUtess|ve, zerminal_lgeofthc_). Amml of 135casesof NHL inJamaica
2) reside_e at the sile for at _ the pR.vioes 5 (1984-1987) and 117 cases of NHL in
yea_, and 3) ag© l$ yca_ snd older. Review and Statistics
approval for the study were oixaincd from the In- Trinidad (1986-1900) were registered.
stitudonalReviewBoardsattheNationalCaner In- Incidence n,c_ weremndardiT_by the use of The overall NHL incidence rate, stand-

stitumandin bou'_sitca(i,¢.,Jam_ieaandTrhddad) the W_d Sandardpopultt/mage .structure(lO). ardized to the hypothetical world popula-
before the m_dy was conducg, d. Afler giving written Age-spedfic NHL incidence razes were also corn- tion, in Jamaica Was (means :1:SE)
infonned_Lallin¢idemcasesubjectswcreea- pared. Stmula_ erring for all _tanda:dized rates

1.9 + 0,2 per 100000 person-yearsrolled and imerviewed by _ study nurr,es. Con- were con_paw.d from the vlfianc¢ by the me of con.
tinuing revicw ofcllnk:al charls yiddcd information vemlonal nleilmdr_ To eatimme the number of (PY) and 2.9 + 0.4 per 100000 PY in
about cllnieopalhologic, treatmem, and follow-up HTLV-I--¢xposed _ inthegenendpopulation, Tdnidad. Rates were higher for males
variables.Dartwereeditr.dandenteRdintoatlalysls we applied HTLV-! plevalcn_ rainsfrompopu|a- than for females in both sites: 2.0:1:03

filesonalradnfnlrnecomputcr, tion-basedstudics(IL,W2)intlmtwolkastopolada, per I00000 PY for males and 1.6 + 0.2
Biologic sla_chncn.s we.n_ coll¢¢wxl from e.ach tion census ligures (13,,f_. We assumed that

casesubjectaftergivingwriaeninfmmedcomamt. HTLV-!pol_l_on in,valencerauam stableover per 100 000 PY for females in Jamaica
Peripheralwholeblood walcollected for separation tlme, ThenumborofHTLV-I-polilive_,pwa- and 3.5 :!:0.6 per 100000 PY formales
of serum and viable lymphocyles by the use of a dvelyiatmedinchild}modwucalculamda¢¢ord- and 2.4 + 0.5 per l00 000 PY for females
densily-gradient method. Biopsy nmterial wss fixed ing to the me_odde_r/_ by Muq_y ct at. O). in "lVinidad. Age-specific rates for NHL
infonntlinandparafllaemhadded.Specimenswere l_:h 10.yearcobort,slralitS'_lbymx.wasprojected (Fig. 1, A and B) increased with age for
r,hipped IOtim Natiomd Insdt_ of Headth for pa:h- hack in time to _ siz£ wklm aged O-9 years aml 10- both rnales and females in both sites, withologlc review and elamf, ed according (o the Na- 19 years by ush,g hhaor_ cemw dam. Known

tional Ca_<¢r [nslitUle Working Formulation (9). seroprevalence ralelt for HTLV-! ar NleS 0-9 yaxs lhe highest rates occurring in those more

senlm shut lasted for antibodies Io HTLV-i by the and 10-19 years were tram applied Io cakadate the _ 60 years of a_, 4.2 per 100000 PY
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in Jamaica and 9.6 per 100 000 PY in wcrc 66.5 per 100 000 PY in the group live gruup, where tumor cell phenotype
Trhlidad. aged 20-29 years and 59.5 per 100 0430 was indeterminate/not available (n = 79).

To better assess the relationship be,- PY in the group aged 60 years or older. The T-cell NI41".incidence was highest
tween NHL incidence, age, and HTLV-I The corresponding rates among I-ITLV-I- among those carriers whose infection was

status, we combined all case subjects of negative subjects were 0.7 per 100 00O ascribed to childhood exposure and
African race from Jamaica and all ease PY in the group aged 20-29 years, rising showed a pattern of sustained risk front
subjects from Trinidad. Case subjects in to 4.7 per 100000 PY in the group aged early adulthood. Rates calculated in this

the age group 15-19 years in both sitc.'s(n 60 years or older. No evidence was way did not show the male excess of
= 7). as well as case subjects of non- found by PCR for presence of HTLV.ll NHL reported for incidence rates based

Afiican race in Trinidad (n = 22), were in the subjects selected by boLhregistries, on all HTLV-I carriers. Fig. 2 graphically
excluded from further analysis. Total Sim.'c an etiologic relationship has compares age-specific T-cell NHL in-
number of subjects excluded was 27, be- been established between HTLV.[ and 1"- cidence in HTLV-I carriers infected in
cause two of the 22 non-African case sub- cell NHL in endemic areas. Table 2 ex- childhood with the incidence of T.ccll

jeers were also recorded in the age group amines average age-specific incidence NHL in the total HTLV-I-infected
15-19 years. Jamaica's population in rates for both sit_ grouped by ira- lx)puladon and overall NHL incidence in

1982 included 1 549 965 persons of both munophenotype and HTLV.! status, the HTLV-I-unexposed population.
sexes aged 20 years or older of African Rates wcrc highest in the IETLV-l-posi-
race. The population of Trinidad and live T-cell NHL group and varied inver- Discussion
Tobago in 1980 included 603 149 persons sely with age. from 33.9 per 100 (.K)0PY

of bo:h _xes of African race; of the_, in the group aged 20-29 years IO7.3 per While HTLV-1 [s known to be etiologi-
318 154 wen: 20 years old or older. 100 (X)0PY in the group aged 60 years or cally related to ATL (I.T), the proportion

Table 1 shows age-specific raters older. The rate for B-cell NHL. of which of virus carriers at Hsk of developing this
grouped by HTLV.I status from both sites only one case subject from each site was malignancy is not well defined. Since

combined. Rates were highest for HTLV- HTLV-I infected (and excluded from this consensus for inte'mational comparison of

1+ NHI..: the rate in the age group 20-29 analysis), was 0.2 per 100000 PY in the ATL is only n:ccndy being developed
years was 35.5 per 100 000 PY and fell to group aged 20-29 years and increased (/6), the current study examined all cases
14.3 per 100 000 PY in the group aged 60 directly with age to 1.4 per 100 000 PY in of NHL in two Caribbean countries with

years or older. For those infections the group aged 60 years or older. Rates endemic HTLV-I infection. Overall, the
ascribed to childhood exposure, the rates were intermediate its the HTLV-I-posi- incidence rates of NHL for both Jamaica

Table I. NHt,incidenceinJamaicarindTrinidadbyHTLV-[su,us (rat_weightedbypopulacimtsize)
I

Male" Ferule" TotalNo.of subjects*

Allcgroup,y HTLV-14-? lrrl..v-I+T HTLV-i-§ HTLV-I €�HTLV-I+_:H'I_V-I-_ HTLv-I+I- HTLV-i+_ HTLV-I--_

20-29 56.4(I!) 81.0(II) 0.8(7) 24.118) 54.5(8) 0.6(6) 35.5 (19) 66.5(19) 0.7(13)
30-39 30,7(7) 69.9(7} 1.9(Ill 37.6(16) 134.4(16) 1.0(6) .'*,6.0(23) 107.5(23) 1.5(174
40-49 71.3(14) I13_5(14) 2.1(9) 10.7(5) 42.0(5) 2.?(I1) 25.4(49) 70.9(19) 2.4(20)
50-59 4_i.I(9) 92.7 (9) 4.7(17) 17.3(10) Itl.9(tO) 3.1(10) 23.3(ig) 83.8(19) 4.0(27)
_0 24,0(10) 68.8(It3) 5.,5(26) 10.4(10) ,_3.7(10) 4.1(22) 44.3(20] 59.5(20) 4.7(48)

Tolal 39.9($1) Ag.7(_1) 2.0(70) IS.7(49) 66.1(49') 1.6(55) 24,1(100) 7_.2(100) 2.2(12_)
I I • II i

•Raresper[00CO0petsowycars:casesubjecLSandpopulationof AfricandescenLAh_lw.enumbersof ca_esubjccE_in parendleses.
tHTLV-[+NHLincidencein totalHTLV-Icarrieninpopulation.
_HTI.V-I �NHLincidencein]rT'L.V-(carric_rsint_ctcdinchildhood.
§._eml_egaliveNHLincidenceintheHTLV-I--uninfcc_:Ipopulation.

TableZ NHLincidencerte.t_inJamticatedTrinidadb},phenotypeandHTLV-[suItu$(raleeweightedby popola[io,size)=
I

T cell, Tceil. TcelL Bcell. Other Other TotalNa.or"
Age,y HTI.V-t+*A" HTLV-14-°.t HTLV.I.-* HTt.V-I-* H'rLV-14%! HTLV.I-*._, _ubjcct.s"

20-29 33.9(18) 64_5(I8) 0.2 (.'4) 0.2(4) 1.6(1) 0.3(6) i.6 (32)
30-39 26,407) 75.9(I7) 0.6(7) 0.4(5) 9.6(6) 0,4(5) 3.3(4tD
40.49 17.103) .SI.6(13) 0.8(6) 0.g(7) 8..3(6) 0.8(7) 4.4(39)
50-59 163 ( I3) 5g.2(!_) 1.4(q) 1.2(8) 7.1(6) 1.4(IO) 6,0(445)

7,3(8) 23.2(8) 1.4(14) 1.4(14) 8,7(t2) 1.9(20) 5.g(68)
'l'oml 15.5169) 44.5(69) 0.5(39) 0.'_(38) 6.9(31) 0.7(48) 3.0(2_'i)

u

°Ra_esper100CO0pcnum-yea_:casesubjcx:mandr,opuladrmof Africandcscem.Absol,,,.numbe]_ofcasesubjectsinpatenttmses.
tIITLV-I4-T-c©llNHLincidencefoundmtolalHTLV.Icarrier_in popu_ti_n,
_:HTi.V-I+T-cellNHLincidenceinHTLV-Icarriersinfer.tedi, childhood.
§Othc,"= i,tde.ten.hmte/notavailablephe..notype.
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among all HTLV-I-positive subjects was

1 00 ! :._ _.i_'_:i_ "_"_ .2"_i._i iA:" :: ! : i i i i i i i i !: i !!!Zi i i i i i i i !i :: ! !!!i similar to the incidcnce of NHL overall in
..................... .. ........ ......_.:... the uninfected population.
.................................................. - g....... A consistent feature of endemic

_iiiiiiiiiiiiiiiiii_iiiiiiiii_'_ HTLV-I infection is the age-i_valence
_ - relationship; the prevalenceis low in per-

00 10 _ _ sormyounger than 20 ycars old but risesq !iiii!i!!!!!!::!:.!ii::::::!i!iii::!:..::i::!!!!ii:.!:.!................ mere_f_,withprevalencein females
o° _:ii_............................................................ continuing to increaseafter age 40 years,
" ---..,............. __iiiiiiiiii while that in males tending m plateau at

__iii' that age (21). While sonm of this paRem

n_ may be explained througha cohorteffect
m 1 (222.3), there is additional evidence for

..... :: :: :: :::::: :--:: ::: :: :: ::::-. :: :: :: :::: :: .: ::: ::::::: : differentiallygreater male-to-female scx-
ee _ii.i.::::::i'[_[i_:::::T_iii[i_[_..:::::iiiii_i::::::" ual u'ansmissionduring adult life (24),

......................................................... This type of transmissionhas been shown
to occur into the.seventh decade (25).t

0.1 RatesofallNHL inbothJamaicaand
20-29 30-39 40-49 50-59 60+ Trinidad are higher in men than in

women, with a male-to-female ratio of
AGE GROUP 1.15 (Fig. I); this differencewas statisti-

cally significant .in Trinidad.The inci-
Fig.2.Avt_rageincidme_ofNHLweightedbypopulationsizeinlamaicaandTrinidadbyage,.l.in¢A= 1"- dence of NHL among all persons with
c611NHLincidenceinHTLV-icarriersinfc¢_ duringchildhood.LineB =T-o.IINHLincidenceintotal HTLV-I infection in the population was
HTLV-I-infccuglPOladadon.LineC= overallNHLincia'b.nceint]TLV-t-uninf_u_lpopuhdon, much higher in males than in females,

with a male-to-female ratio of 2.5. This
excess of lymphomaamong male HTLV.

and Trinidad arc comparatively low, with HTLV.I, incidence is elevated I carriers compared with female carriers
being approximately one third of those withineach age group,buttheage _nd is largely results from the much higherrate
forU.S. blacks of the cmreslxmding time reversed, with the highest rams in I_ of HTLV-I infection among females
period (In, but higher than the rates in groups aged between 20 and 39 years which has been ascribed1omoreefficient
Kampala, Uganda (18), and similar to (Table 1). Thus, the proportionof NHL male-to-female sexualtransmission of
those in Japan (19). Thus, while HTLV-I cases that is I-rILV-I_sled falls w_ age, HTLV-I. In the only comparablereport
is etiologically related to T-cell NHL, even as the number of HTLV-I.=infecwd from Japan (26), case ascm'minmentwas
virusendemicity does not imply an exag- perscm_in d_ populationdscs. Thispal_m achieved retrospectively, and total
gerated lymphoma or leukemia burden.It min-o_ reladverisk estimatesfrom a pie- HTLV-I prevalencemte.s for the referent
is possible that this discrepancy .r_ulred viously published case-conrail study in population were imputed from blood
from underascermim_t of cases. In which the highest rates_ HTLV-I infec- bank-screeningdata.The patternof ATL
Jamaica,however,wherecancerstatistics tionwerean|ongT-cellNHL ca_ subjects incidence in the Japanesestudy (26)
havebeenregistew_since1958,NHI. in- inthegzouFsagedbetwem20and39yea_ showeda malepredominancewithlowest
cidence rates appear to be stable (20) so inthese countries(8). rates in the oldest age group,identical to
that, if underascexlainmentwere a factor, The highest incidence rams and the the pattern observed in this analysis.
this bias is peraislent and unaffected by most marked inverse relationship with Rather than representing a deficit of
improved diagnostic approaches impli- age were found in HTLV-l-positive T- female cases amongcarriersas suggested
caredas pan of the reason for the dsing cell NHL cases, thedisease category that by the Japanese group, this patmm more
worldwide incidence of NHL (17). The defines AT/...Incidencerates were inter- likely represents the irrelevancyof adult
olx_rvation that tlmr¢hasnot been a sub- mediate in ti_ HTLV-l-positive group acquired infection to subsequent ATL
smntialrise in NHL incidence in Jamaica where phenotype was indeterminate or risk. In addition, in the Caribbean,theage
is noteworthy,anda studyof the etiologic noc available, representingcases of ATL of onr_ for HTLV-1-associatcd lyre-
factors in this setting affords oppor, whose aggressive clinical coursemade it phoid malignancy for both males and
tunitieafor furtheringpathogenic insights, impossible to collect appmpriau_mamr- females shows a unimodai distribution

As seen ia most of the world, NHL in- ials before the patient's death.Converse- with a peak in the late forties (27,28).
cidence rates in this study population ly, the incidence of NHL in tl_ Thus, despite the isg:rcasing HTLV-I
(Fig. !) are directly proportional to age, HTLV-I-uninfectadpopulationwas com- seroprevahnce with age via sexual trans.
with the highest rates occurring in the parable toorlower thanthat observedin mission, infection duringadulthooddoes
oldest age groups. By contrast, when in- other developing countries(19) and rose not seem to confer risk forATL develop-
cidence is calculated on the basis of the gradually with age. Thus,at age 60 years meat. The alternative hypothesis is mat
total subset of the population infected or older, the incidence of T-cell NHL infection with HTLV-I occurs in some
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critical period early in life that facilitates piloma._; i.e., HTI.V-I does not appear to d=ermiaaau l_c. common, d.aio, in Mea-lincl, Am J Epidemioi133:1114-1124, 1991
ItTI-V-I lympimmagenesis, be a factor or cofactor in B-cell NHL. (13) l,oputmmn and Housing Census 1980. rot It.

The incidence rates of HTLV-l-posi- The data also have public health ira- CeatmtSuaiaicalOfficeof the Ministryof
five NHL among those who acquired plicafions. Studies of tITLV-I carriers Finance.Govenunentof Trinidad&Tobago,

PeR of Spain,1983
HTLV-I in childhood are higher at all known to be h_fectedin childh(xxl may (140populationCensus19g2.Suahak:alIns;lime.
ages than rates in the total HTLV-I-in- reveal intermediate markers in the de- GovennnentofJamaka, Kinl_mn, 1984
fecredpopulation, averaging 75.2/1000130 vclnpment nf NHL/ATL Even if climi. (15) BlatmerWA:Huaumreuevimsandmalignan-cy, in Ocigins of Human Can_m. a Coml_c-
pY. The male-to-female rate ratio in this hating IITLV-I infection proves un- hendve Review (Fred NR, KI). Cokl Spring
analysis is 1.34, which is more repre- feasible, interventionsto reduce infection Harbor,NV:ColdSpringHubori.abm_lry.
spntative of the overall male-to-female in early life, specifically mother-to-child 1991.pp199-209
ratioof 1.15 for all NHLs. This model of transmission,will greatly reduce the he- (161LevinePlLCleghomF, MaonsA, etal:Aduh•r<eJI lymphorna/Icukpmia:a working ira/m-
incidence, which is based on those sub- mato<mcologicdiscmcburdenof HTLV-I sc_e classification fop epidemldoglcal n,dic_.

jects infected by perinatal or breast-milk infection on endemicpopulations, htJ Cam:cr59:491_93.1994(171 FlangeP, I:_vesa as. FraurrrniJF: Hedgkin'._
transmissionwith a high risk of develop- andnun-HodgkJn's lymphomas,Cancer Sur-
ing NHL at ad early age sugg_sm the veys Volume19/20:Trendsin CancerIn-
overridingeffect nf early wrI.v-I infec- References ci0_._ and Mortality._0n: Imperial

CancerResearchFund. 1994,pp _23-483
don on subsequent riskfor ATL. (is) Wabinga HR, Paekin DM, Wabwi_.Maagea

We have estimated NHL incidence (I)'l'akatsukiK. UchiyamaT, Sagawa K. et al: F.et al: Cancel'In KampahLUganda,in 191¢9-
Adult T cell leukemiain Japan. In Topics in 91: 'changes in incid_mcc in the eraof AIDS.

rates grotspodon HTLV-I exposure in the Hematology(SenoS. TakakuF. lrino S, eds). IntJCancerS4:26-36, 1993
populations of Jamaica atxi Trinidad. Anmterdam: Excerpts Medics AmAmrdam. (19) Par'kinDM. Piumi P. FedayJ: Estimaw.sof the

1976.pp 73-78 u,xa,ldwide incidem'eof eigha_n majorc.ance_
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Have You A videotape, Finding
Strength: A Look at the Pediatric

S Branch, is available to healtheen our _.rel_O,,ioo.__d_a_'_
interested in learning more

Videotapes? ._oo,_,_._oa_protocols at the Branch. Also
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for health care professionals
working with HIV-infected
children and their families:
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SuFIxrrtGroup and I Need a

_ _ e,e,_ Friend:Kids Talk About the
AIDS Virus.

If you plan to show the
tape at a meeting of health
professionals or other inter-
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happy to arrange for a staff
member to attend the showing
and conduct a follow-up
question and answer session.
To schedule a presentation or
order tapes, call Molly
Matthews at (301) 951-1104.
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